Advanced glycation end-products induce apoptosis of bovine retinal pericytes in culture: involvement of diacylglycerol/ceramide production and oxidative stress induction.
One of the earliest changes observed in retinal microvessels in diabetic retinopathy is the selective loss of intramural pericytes. We tested the hypothesis that AGE might be involved in the disappearance of retinal pericytes by apoptosis and further investigated the signaling pathway leading to cell death. Chronic exposure of pericytes to methylglyoxal-modified bovine serum albumin (AGE-BSA) (3 microM) leads to a 3-fold increase of apoptosis (8.9 +/- 1.1%), associated with an increase in cellular ceramide (185 +/- 12%) and diacylglycerol (194 +/- 9%) levels. Ceramide formation was almost inhibited (95%) by an acidic sphingomyelinase inhibitor, desipramine (0.3 microM). Dual inhibition of ceramide (95%) and diacylglycerol (80%) production was observed with a phosphatidylcholine-phospholipase C inhibitor, D609 (9.4 microM). Taken together, these results suggest activation of phosphatidylcholine-phospholipase C coupled to acidic sphingomyelinase. However, both inhibitors only partially protected pericytes against apoptosis, suggesting another apoptotic pathway independent of diacylglycerol/ceramide production. Treatments with various antioxidants completely inhibited pericyte apoptosis, suggesting oxidative stress induction during this apoptotic process. Inhibition of diacylglycerol/ceramide production by N-acetyl-L-cysteine suggests that oxidative stress acts upstream of the two metabolic pathways. AGE treated with metal chelators were also able to induce pericyte apoptosis, suggesting a specific effect of AGE on intracellular oxidative stress independent of redox-active metal ions bound to AGE. In conclusion, these results identify new biochemical targets involved in pericyte loss, which can provide new therapeutic perspectives in diabetic retinopathy.